The instrument to be described was developed for the measurement of bioelectric potentials, especially those found on the skin. As such it was desired that it be portable, not dependent on the availability of electric current, and that, because of its biological applications, the input resistance be at least 10 megohms and that grid current through this resistance be less than 1 0-10 amperes within the 100 millivolt range of the instrument. The sensitivity required was 1 millivolt per scale division of a portable galvanometer (sensitivity about 0.040 microamperes per scale division).
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Other millivoltmeters1 utilize large power type tubes, with high grid-to-plate transconductance, operated at reduced voltages to achieve stability and low grid current. These circuits have several disadvantages where portability is of importance: first, because of their large current requirements, a heavy-duty B battery for the plate circuit and a storage battery for the filaments become necessary; second, despite the use of these large batteries, the high current drain still causes enough instability so that a balanced bridge circuit is needed to eliminate ' could 'be used in an unbalanced circuit without significant drift. At these low operating voltages, residual grid current is easily eliminated, provided no light falls on the tube. The underlying circuit, described in Fig. 1 meter M. This milliammeter is used for two purposes: when switch Sc is in position bb, the meter is in series with the calibration circuit and p-ermits adjusting resistance R4 so that 10 ma. flow through the 2 ohm resistor (R3) thus providing the 20 millivolt calibration potential; in position aa, it indicates filament current. To avoid changing filament current during calibration, the meter is automatically replaced by an equivalent dummy resistance (R12). The remaining control, R2, which need not be on the panel, is set for zero grid current as previously explained. Ordinarily, this setting is made only once, after the tube has been aged by about 10 hours of continuous operation. We have found that when grid current is eliminated at zero input potential, it remains substantially nil throughout the range of the instrument. This instrument has been used for more than 100 hours in the measurement of direct current potential differences occurring on the skin of human subjects. The initial drift was under 1 millivolt per hour, increasing slightly as the filament battery wore down. However, when filament current was maintained constant by adjusting R8, the drift was eliminated, indicating that the filament battery is its source.
The complete instrument, induding batteries, is incorporated in a 6" x 6" x 6" metal cabinet, which also acts as shielding. With a portable galvanometer, it comprises a light, compact millivoltmeter.
